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(54) CATALYTIC VAPOR-PHASE OXIDATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a simple 
catalytic vapor-phase oxidation reaction for decreasing 
a hot spot. 

SOLUTION: In catalytic vapor-phase oxidation reaction 
by a multitubular reactor where a heating medium 10 is 
made to circulate into a reactor shell 1 through a 
circulator 30 joining circular conduits 11a and 11b, the 
vapor-phase oxidation reaction features that a part of 
the heating medium 10 taken out from the shell 1 is 
heat-exchanged and also a heating medium inlet 32 for 
receiving the heat-exchanged heating medium is located 
near a heating medium cycling port 31 of the circulator 
30 or is the circular conduit 1 1b. It is preferable that an 
amount of the heat-exchanged heating medium is in the 
range of 2-40 vol.% based on the amount of the heating 
medium in the reactor shell and difference in 
temperature between the heating media existing in the 
inlet and the outlet is 15-150° C. Thus, hot spot in the 
reactor can uniformly be decreased, and therefore the 

catalytic vapor-phase oxidation reaction of propylene or isobutylene can be carried out 
as way that an objective reaction product is obtained in a good yield. 
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fgft^igA P **ttfli«38fiA P ffiJ<z>8M««at P * I* 

n^^<tcofagni4 1 5-15 om^:^na 

[ g*** 2 ] BE»X*« wlR««4««»K L fc r* 
*>5, g»**ilM^«*««iMk#tt. 

11***3] mm<o&fc&is=ji'^<omA&tLttwm 

tis K*«I4, JR«t3&sjtii-*-Stt«^|IBP?iJ«r*-L. M 
p«»4, K*^BHI«> 5 - 5 0%, £bizffln&/ffln 

g***i *fci4 2B«o»tt«waiMt:*ft. 
[It** 4] KBBP^J(0^*< £ fc iyij(4, 2Wlo 

**BIMk*ifc. 
[ft** 5] fliaiKK^, 2W±oSR«C«atP*5J:U 5 

/4fci4iiWi»fflp*r*i-«c-tfc»«^-ra, ?*** 

[IS** 6] JWfclc*ESr«-*U *fcttRJEW->* 
** 1 - 5 <OV ^i*tt*M-EttOStt«C*B»{k*fc 

[1***7] KttftfiMHkRftii* 

»** 1-6 wv^tiJcEifc^tt^tiK^fc 

[ft** 8] J»tt*»»fbRlS«r, *IB**-Clifcic 
f±tyt>tltil<n&fc&X-?f? t)OT'fc6, l***.l~7 

[0 0 0 1] 

SRISB^OlSA^IIIRKB^Mttflflt RAP iS«* fcf4 

K*«(oiR«uip««tt»*-e«>D, 

[0 0 0 2] 

[«*0>&f!J*3j:l«KftL J: 5 £i""5^)tl] ^I^RiS 

fc5o Rj^^*^rt«c*fco5R«**rtiK+S*»S: 
RJ£««:«V\ KRiC«rt(Cf4tt«E*:3iE***"CRlCJS 
S-^f^fc«l&L-C«*«»»fbRJai:*rtT3-*. R&» 



^*yurtlcRffi»*»iR^6»««:fll«*-frT, 
R*6»*Btt**4. 

[0 0 0 3] Ld*Ltt*'b. w<D4 5 4#« : 5tR£SS£ 
ffiffli-6»ttft»»ibR^(c:*JV^TI4. JB»APffllc* 
yh^yhttCW, iBa^*jRR£l;:4 6*!« 

Willi, ^D^^feT^o u>f v£SftfeStfa» 
fkRltlc 4 «9 MiS-r6»**ifCI4y>^c«!i* 4 < R*S 

[O0 0 4l«^ *H«WJB3, 8 7 1, 4 4 5f 
(cidt. »«»a<*w««KK*«^S*«*R*5KB-C 

< £ t 1 o(0^*«^ffi^«|Jtt*co-|F|5Sr*A*fct4 

*art-*fc«xc % ^ t io(p*wfflgftcEBsn 

rv^w^«r»»^-*-*RjCKB^BSi^$tiT^So » 
ffil£<7)IdB{c£ 9, 5R««^:RJ6«i:wracoBB(Hrt-C% 

45. K»BT'4fR*»JSt»S:RJCEaSfirt^Sr« 

«ts-rr«fli-5*** Ric»^e>*a*nfeBEfftS!*tt; 

*I4, «BS6Bt-rtKLfc»aiiSB-e»*nU*:«lcRj£ 
S£fii*3(;:«A£-ti:T^5o 

[0 0 0 5] #i»M : l4, 6 5 7, 7 4 1 fjrX 

J4, »K«>«ilS6B«r*IKi"S#»*R*i6B-Cfco 
Ts «aHfiB*r«*»*L*:t>Od«lll»S*tr^6. 
— |cft»*RjCfe**^S«V^iR**:aj4Uft36«e>, R 

[0 0 0 6] JDXT, 3RI#M5, 8 2 1, 3 9 0f 
(Ctt, ^«^RJ6»SrfflVNT*^oa«*i:3tlft*^li 

jfioo/o^r^ p w^t««*ta'»ki-* 

*ttl;:*5^-C\ !»Mt«:afe*t?*iBi:*i:*«cR«i:«rtti: 
RJC&SI*<OSijK<75?ag_L#^2-l 0 
*C £ * S 4 5 fR«t^«««rII«E-*--«**«««{k*ft3&s 
Bfljj*£nTv>5 0 BE4^«l^1B«^*tt^J:tttf, *yh 
hBSSr^Loo^V^RjCS^T-a^bnfc 
^K^tt«?Stt^a^JR»<k*«rfflv^"C^p-<>S:S 

[0 0 0 7] Lri>L4* s <b, RiC*ftS:l«*"*-6fc«)(CR 
J6»->*/Hllllcf|Sttt*:»AUTts RJE*fc*>l**as+# 

J&&si«ao LiR*<o{g;T\ tt«St^*{kaiii, . $ fe*c*jfeR 
JCEofeBW4Sr53e-T?#*v\ rco|^ RJC«iS:«i*4 < 
i: LTRlC^SriBSfkLreKiffiaS:*:* 

< L/ct^T-14, RJC«*ftdS*tJlDLTRJejSB^a!«4: 
45, 

[0 0 0 8] ^H5l^(4R/tlc:4oT^^-r5^fl: 
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4#f*f?3, 8 7 1, 4 4 5ft'^f6SIt'i, ^ 
frftiz <fcoT <fc 9 »*«ft *rfig i ft 6<*-f 

[000 9] ifc, *B»I«S4. 6 5 7, 7 4 1 §T' 

Rlt-CV^a*. «J»#>^«cJ:6lHlflEW*-Ctt**^J*l 
— ft«SH*BJtrc*>S. «ot, 6 ^#f»«E* s 

[OOlOlSfc, «3ltf» #B«rtf*5, 8 2 1, 3 
9 O#^fE«fe$tt-5H«g0»JT-t^b*^<i: 

i-5fcfclw&3?ft*>^»^tt* ±<ni:sB*i<cs. 
[0 0 1 l ] Rft?tf hTfifftttt 

(Dtafr-CBc <fe m v ^ifiK A: ft 5 IBBf * s *JRw»iK £ ft 9 ^ 

xtfy h^Mlt«rtt^$-&d^mH^ft&. Lt^L 

t«*a«-eii+»ftfRi«*«rai*"c#5'bO"c 

«t t >fR»**fe<OBB|g ^ jft tf> p> ft 5 0 
[0 0 13] 

»W!R«C0«S*&^ov^Tl*WL^:i:w-?>, Rff»-> 

co (i) ~~ (8) t:<totM^ti6o 

[0014] ( l ) «M«t«rai*W*«r*«i-6«llliS 
■ LTRJS»->*/Mc«I« #*5tRJS*c J: 
Sfttt«tt*fbRlC(-*5V>-C, R(S»->*/W»6*9ffl 

A-T 6 JRttWA p d«BEIHWSItA n Wcommmm p ifi« 

SfE*WU ^l£t§'>^^^^Mt^ 2 - 4 O^S%<73 

A$tt5JRttt^^>aS»*l 5-15 0X:X*frZ>Zb£: 

wmti~z>. »tt««»{fc;*fe- 

[0015] ( 2 ) L fc 

fc*re*>*, ±15 (i) E*^«ftfeftti»<b**o 

[0 0 16] (3) f»!«^RjcSS§^^yu— K>*A£fc 
«#tBtt, 0ERa»^lwJlttlcERSJxfc»**r*LT 

U WlPflltt* K*^WR50 5-5 0%, £blcp^pg 



/P^P<>I<O<fi(*0. 2-2 OcoftfflT-fcSC £ 

^•5, ±15 (i) (2) Ktt^«M«ctaife{i:^ 

[0 0 17] (4) ttBBP^ljW>ft< ^ t> 1 2 
ai^BBPSr^SwtSrttair-r*, ±15 (3) (ci5 

[0 0 18] (5) flA3£B* : « 2J^±<7)f&g£tf?lP 
±15 (1) ~ (4) wt^n*Mc:|B«<D»ftfeftlB»^* 

[0019] (6) !RKtc:«ffiS:f+^L. *fc(i:Rlt 
-5, ±15 (l) - (5) (O^maMcKttoftttftteR 

[0020] (7) «tt«ttilMfcR£:tt, T 
fes, ±15 (i) ~~ (6) wv*-rn*Mcia«fiD»*fttt 

[0 0 2 1 ] ( 8 ) SMbfttBlkfbRJet:, tiMttR-c- 
(1) - (7) <7>t^-fn*McfSttco«ttft«»{bRlC*- 
[0 0 2 2] 

i"5*iftKK*^LrRlS«^*/Hc«SR$-lirS*«^: 
R^t^t^^^te^fbR^f-^^T. RJEBfa/u 

&a is p 5ft« * tz iiR/t §§ a r tfca:^ 

S^/u^icftflfcHU ftaiaJcRjcBS^i/uicM-*** 

mm a p m<D$kmv&m p fciiRisssm p wsattw 

$Jxfc«*cRiC»^3i/HC«AStt6^:*, *££>T#>- 

[0023] aT, *l6W<o«tt«»«fk*rjfe(0#* L 

[0024] #«aRjc«^R*«->*/n 
r% swat 1 on, RjES»v*^io^«jcRitbixfciii 
1 a^foWAS*tRJK»->*/HrtSr««LHl 
^^^1 1 bd»6>R«:«S/*/H^#ffl**t6. 

[0 0 2 5] *«WCtt, ftfttt 1 0 cof^, it^aS^JcSS: 
»tfcJR«tKf9USUP 1 2^e>RJ6»*^SNm^tt, in 
tCTf: $ ftv^RJM**^ J: oT»»»Jcft|*W^RjC*-> 
*yH^fMll*ix*!»Jlt«r l 0 b drL, «ttW»*r^T^ 

1 0 a ^ LT^f5i-a o #HJC*3V^T, f^^O^iX^ 1 



(4) 



^2 0 0 1 - 1 3 9 4 9 9 



o, ioa, iobw^/ft, *&w<»ft'mt, m 
mi ob zmmm®. 3 o <o&m&& p 3 1 is^^sr k 

atp 3 1 ««3sbic#£u mmi o a*?*** 
<ff^e>«iBiistt3 o«cw«sn6An»-c*>6o 

P3 4ifi«(c»»»a>|R«i0btr*AL-C^fc. 
t£<oj»8l 1 0 bW*»ft»»*B6Jfc-*"*l-ii, ffiflC^ffi 

S e *<ott*, MlOa^iiOb <bco?££^+# 

3 4d>&K£»->s'i'l rtKWASix, »Kio<?)»» 

[0 0 2 6] #$8^l£«fc*tl4. JLISa>w£ <fliSS3£fi3 
0Ort"C. Jft««»P3 liSflS(-»ft«IE*AP3 2«r» 
it, rn*r*LT»»«o)IMKi 0 b«rWA-r*wi: 
-C, MlOa^HO b fc#««>T«i*ttlc»*S 

[0 0 2 7] fc*5, IMAP 3 2C0ffiF£ LlMftB"C*> 

5Mifp 3 iis«ttt. «atsg«3 0rt-e»MKii* 

p 3 l A>p>«A$HSSRK l 0 a ^KKSEAtt^fRIKl 0 

ffiifttilRP 3 1 £#^£itrfcffifids#J^-C#5o 

[0 0 2 8] II:, «J£i"5ia5 0lfe«(c^"r«t-5(-, 
ii^t3 0O±Wlcf»jJt»9aiLP 1 2 £W1-6*§£- 
tc(4, 3 1 £^*¥$*fctefia*k»«i 0 b 

^At^t, 0 bo— w^jRiatstoaa 

LP 1 2d*bRJ6»*l-aTV^<fc*IR»*«>*"C^#iJ- 
r<£>ES#4&£-l-f4, MKI3 Ort 

p 3 1 t*kisvM£B"c*>o-t. ^oi»8B^e>»K 

»UUP3 4i:*t>J»v^ffiB3as«^'C#5 0 Sfc* «»3S 

■rtJc*»<oi»ttt«aiP 3 1 «r*i-*»fr^tt, *^ftr 
o-b*»A*-frr<>j:v^ fpjnc:*^ 

tt, fRIKl 0 b £f&g£ 10a t o»*3ft«J8i#J: < ftfr 
[0 0 2 9] **W«C*3V^-Ctt, «aiSSB*>IIM* 

#igtp 3 1 t»«+5Kic»mpfliai*ai*^-»^» 



1 0^M!^8flfc>e>t*>6. JRfflt»A 
p 3 2<7){£BI4, «ttWffrt-C<o»*«co»a«Pl«*:+ 

[0 0 3 0] #3gWW*»-*5t^TI4, tUSt^® 301^ 
ICIMMRI 0 a fcMltti 0 b fc*r»»J:<a<H-afcJ<) 
(0^3 3^t>f9<cffl»K**tr^rt> J: < . * 
fcERL-CtJ:v\ w tile J: ^ll^J: < 

■M»*fc*ofclWKi 014, B«ttB3 0«>IKK»UP 
3 4 ^iT, fS£«#*<ff 1 1 a ^6KJC»->*/l- 1 iC 
iSA^tL^o 

[0 0 3 1 ] *«WT?tt, ttSRX»f*WlR«ES 

14, RS»->*^««tW2-4 0»«:%<7>«iB-C 

*5 «9 % *»osft^»awj»at<o}»awAP 3 2 ic*$i*&b 

fitErt?»v'*^(wWA$ix5S&«li:^>B*»4 l 5- 
15 0tt'^o .fc9#£L<l4, iii(7)5-3 5§ 

4#{C#£ U< (4 1 0-3 0^ffi%£3fli<£/8 U 
a»oKB«3£&. 15-I3 0t, #{:^K.Ii2 0 

<. 2»*%S:TlH]6a:+»*»*Pd s ffllBli: 
1 5 0 < Co«6H-C+»«-!RI»*SrtT5 r imswc 

"So 

[0 0 3 2] ^7t, Rft**«^!R«<OBfl[^J4«i»t* 
AP 3 2T?HftLfc«*-C*>?K "RJC»->*/HCWAS 
ix«J»K<oBSi:J4, ««HKB3 0^€>Kfl?»*>*^ 
JSA^ix^fR^ttiP 3 4^c*5^45faSSrv^9 ^^^"T 

[0 0 3 3] #*W-CI4, RJfcBS'*/P*«£ft9mSix 
feJRWl 0bi4. KlftX»O«l«<0t^-ftt^X«4-t^}R 

1 0 b«r«ffli--5i:." RJE»'>*/H^-C±»»*»«c^f 
^ffl*9Sr±i:ft<, ^oj»I10ai:»il0bt 

[0 0 3 4] #36W^*ifett, K*43fc*JO**aRl£* 
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£Z1>K #«5*;R£»£ Urii, SHWMfl l a, l 1 

[0035] iMtttVVictt, 

Ai, A2W J fc9, »tiSffco*BBPJiJ<75*^MPHA 
*?!J«(cH— •et»*oTV>Tt J:< , 5 0-5 0 
0mm, J:D^L<lil 0 0-4 0 0mm, 
l<|j:2 00-300mmt'$)^ R^'frMRH Art* 5 0 
mm&TlElZk. M^fflKi: «p\ ^O-^ 5 0 0 m 
m x 5 1 RlC tf* 1- mat £ & V & tr r £ # S 

(i N 1 wc^^ m2T'(ijijA 1 i*. imp 

Rlfi&^U ^jA2li2<H; ?ijAnte4(@<0*§^3r^ 

-r 0 ^(D«jc#iap^jjc^ffi-rsBBP»A s **s^«> 

±.K.+fcWmAk-&\*t£< r fc«fcv\> H8P*gB 
ii. gg^^^FolRS^S — S 0%, £»9#*L<lil0 
— 4 0%, #!C»*L<li2 0-3 0%it5. Bflp« 

— *\ 5 0%£8;LStMP»i*<** s i6< «<^/£«i-ll 

(C, BBPftC/MPWB^fflliO. 2-2 OOtefflflSfr 

n— -e*5^5!tt*< . mm^, mp«b 
«n, je»* a. 

[0 0 3 6] ±S5H 1 ic^-rffi«ji, m&#*<r> 

8l3 0rtW«iltl 0 a bf&mi 0 b £(7)^— 
[0 0 3 7] LA»LftJ&Sb. *5SWO*ffitt. M10 



[0 0 3 8] &^-t\ ^^^)«A^^^>7D 
— -C^T9^i-^^TID3 Srffll^-CRWi"6o (*) 3 (djo 
Ptt, **W(i«IBSSB3 0K«*»f*<oSMfci 0 b £r 
SRHEIfStn 3 1 >S«KRi*fci*&WWAa 3 2 75-ib«A$ 
^60 i««f 1 1 a<£Kltfc»M»<?mL 

P 1 2frb& v ) UJLfcJRIKtt* fl]*-!** Rrt;*->*/n 

W±**«6 bO±*-(Cia^$tL3tfft^til^y h 1 3 

ixfcJRflt 1 0 b £l^fi<Difc?&8£&, ii^AP 3 2 J: «9 
ZtllzX 9, RJS**>*/H "COS^l 0(75 

b P 3 1 «t f9lsIiR$tt^»«ei 0 a li, Hi^K 

fftK#ttSP 3 4^bRfi?«i^3i/H IcWIft-JrSC 

[0 0 3 9] fSS, *3B^^*-fe«i, {5riX(^««tc*$l^T 
^ % gl|«COR^ >^ jv 1 ^^<7>«t*&43 «t > 31 /w^ij^^ ^> 
(D^^ffiUli, Rfi?S&<o±*Xt/T*"^>^««-#*ia 
«Stt*:IIMft»»l-l a, 1 1 b «r^UTtT9ds, tfai 
2 £JL±^S&«*« a *5 «t Xfif&Mtim P ^r*-T S t 

[0 0 4 0] ^^o^^J^-T S i-(i> UftJK 10b 

(oSNm p omatcupjEf*^ #©:S:ia» LTRjcs^atT 

nc^mSo £fcs BMKi 0 b<oRJC«->3i/n 
#EEW##lft^iaKr6r K\ R^^^r^T-T^ 

[0 0 4 1] ^JO^T, 1 (^±ffljcSftjK<7)« 

»^tc:^UTWA$ixfc^^* s RlE»'>*^«JrtSflJ(c 
RiCB^ai/H (0±ffl^bRl6«^ 

^LTllMIWffl^y h 1 3 -^fRatlf »S« 3 0CO±^^ 

tgiz.!:*)^ R/S»rt^l»fR*^*9--J-t"rS«R/£«r 
5l#jgw^BH^*6RlC«^^^l rt^^^S* 
fiRSrKJh-rSC^^-CtS^^^fcSo 0>Jx.«. 131: 
^-Ti 9 C Rj£S^i/3i/u±a5(ciaRUfc^^»£liffl 
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y b l 3icigi§L;tfxtfe£tiP l 7 X SSfcdi-f Ei& 
[0 0 4 2] H4li. ^^SNWfflW«<^iBK«Sr^L^ 

[0 04 3] &(c, l2 5&ffl^TRJC»S'*/i'l Sr«« 
[0 0 4 4] (Hill HSC^ti^-M^T^^ 

P 3 2^<b*A^nSf»MCl 0 b £«<&Lfti^J: 51-* 

[0 0 4 5] j^T(-> 

^j$>t?T?v W y«r4tft5*Slco^rB5«rffl 

[0 0 4 6] **wo««**aiMfc;R«?f4, RJS« 3 
tc^t* L fcttSfc 4 KJWPM/x L T f? b *K REM 

[0047] ^^r^n tru^#^ 

m&lc£^X'&t>tiZ>±b ITT^p W >£^trR/£ 

[0 0 4 8] WaftfeHEtLTtt, -Ix^Moa-B i b - 
Fec-Ad-Be-CrDg-Ox (Mo, Bi, Feli 

iry^-^, ^ >^Xt- T>^^>3o 

J:tJSft^b45B J: 9 Itf*ifc*4 < 1 1 1 S^tc*^ 

on&mz&i'. a, b, c, d, e, f, g*5«t 



t/xl*, -tit^ftMo, Bi, Fe, A, B, C, D*S 
<fctfO<7)J^tt:£^U a = 12af:it, b = 0. 
1 — 10, c=0. 1-10, d = 2~20, e = 0. 
001-5, f =0 — 5, g = 0-30T'fc l 9, xl*& 

[0049] «a*ttttLrrt. -«5tMo a - 

Vb-Wc-Cud-A e -Bf-Cg-Ox (Moli^Uy 

Aiirv^^-v, fx-^x, xx, ^^-y, =>/^K 

5c5lS*:*U BI^T/u^y^JH, T/u* y ±SS&JR*5J: 

Cl*^** 7yK^^A, ^asjf A^SiO'i? y * 

£SU a, b, c, d, e, f, g*>J;t/x{*, -^iX 
■^tVMo, V, W, Cu, A, B, CIS XXfCXDj&^tt: 
a = 12Hf:i:^ b = 2— 14, c=0 — 
12, d = 0 . 1 — 5, e = 0 — 5, f=0 — 5, g = 

XhZ>) Tv^^tl6 i><Vfcffl^X$ & 0 
[0 0 5 0]WIT^yyfl/^ t-^*/-/K 

^ ^ ^ y ;^l:IISi^t^ffltaiIt 

*«*JK(cou^-CfcWc»JIBtttt< > -SPgJKttfttB* 
5 «c— «tt (cffl ^bHT^5 Rfcttflt 

[0051] iMfctticf*, m&mmt lt, -«3^m o 

a-Wb-B i c-F ed- Ae-Bf-Cg-Dh-Oxt*^ 

£tl%i><Dj>m$. (Mo, W, B iii-^n-etv^y 
$:^L, AJi^^^/u^iO^/'^/'c^^^^/i- hSr^L, 

Biir^y^i, r/u*y±ts^«*5i:t^^ y 

b^^HS'>nc< i: t> 1Sc0tc*St^L, C^yv, v 1 
;WK 7m>, XX, iry^A, #' D \ ^^X, 

(^tc^^t^L, Dtev-y^v, T/u^^^A, ^-^^^7 

^> 1^(7)7C^^^L, Ott8*S:*to a, b, 

c, d, e, f, g, hio^t/xli, ^HftlMo, 
W, Bi, Fe, A, B, C, D&£XfO(Df%*m&m 
L, a = 1 2 £ L/c££, b = 0-10, c = 0. 1 - 
10, d = 0 . 1 — 20, e = 2 — 20, f = 0 . 00 
1-10, g = 0 — 4, h = 0 — 3 0, ^6<tU^xli^^ 
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Oa- Pb- Ac" Bd-Ce-Df-Oxt'tcftl5 t><0?!)> 

~y$vK A, Eft, 

/n*7^!>^ nS*£ A:fcJ £tf^/u/u**bft5Wff>«t"a*<b 
»4ft*:4>ft< £ t> 1«*>7C***U C S?* 

*x?t'>ft< 1 1 i*i<7)7ciif£^U DliT/u^yM, 
X^* U ±^J^jo<tt>*^ y * Atf^ftSWa^rt^S 
tfftfc*4< t fc 1 ««>a*«r*L, Ott»*«r*i- 0 
£fc, a, b, c, d, e, f *> J: tf x li-tft-fixM 

0. P, A, B, C, D^^t/OWjf^T-lt^^L, a = 
12£@5tLfcl^ b = 0. 5-4, c = 0-5, d = 
0 — 3, e=0 — 4, f=0. 0 1 — 4JS.JlT/x f4&* 

[0 0 5 2] t y^f «8*ic 
[0 0 5 3] »-^ttiMI5W(fc|6«t Lrttffl«*s*5W«c 

. ^h^>o Rj&rmSte2 s 0^—4 sot;, EiSfiE^ci^ 

EE^e>5«EE, £P«1i£«5 0 0-30 0 0 hr-l (ST 

p) <Dumx-?f? w lv\ 
[0054] £fc, >r y^^uxo««»tt»{ksis<^ 

a%, -y y^^^«c»-rs»^«**»*tt3-2 o 

£ t>T*#So EJSrfiffte 2 5 0 — 4 5 0 

OOhr-i (STP) WttH"CfT9 wt^»*LV> 0 
[0 0 5 5] ±IE*fHcTJW»^fxSrMa!*JltJi(i:WA 

1, ittt (y*) r^nwymts^^ 



[0 0 5 61 ^frlttlCii, \) J\s&&±tfL£-£Z>tz&> 
l c lc:^L^^^^^l c ^2^:/t^^(c, iftfe^ml 

ftffiA (S/S»»«t?flff) 10 0-38 o<c, L< 
111 5 0-3 5 0^^^^13 0 0-5, 0 0 0 

hr-i (stp) -ctiwsu saEJSS-ttr, r*y/u 

[0 0 5 7] £fc, y y/ug£££j«£^£fc#>{c^ 

y yry*5«tt;y y^wtsK^tti m&mm 

2RJc£*rt(::, miE<OS(»®:RJ6"C»bix^y o W 

jfcLTft KJSi&K (RlE»lft«ta«) l 

00-3 8 0t, #£L< (41 5 0—3 5 OtfcJ:^ 
f B lM3 0 0-5, 000hr-i (STP) T* W£ U 
«©RJfc£-Hr-C\ y y/ug££#5J:5(c-t-5o ft 

SRJCSSft ¥<oft&&to<nRfc&lzmm-tZ) r £ T\ 
(y^) y /^^Sltts^^ t>r*#5 0 

[0 0 5 8] EflS«<0tt*k ^J-SRt/tt. *<^»*ftb 

[0 0 5 9] ^PW**t LTRlCS^ic/n 

cit atofSSra, 7b, 7 c &®ttzzktffr 

^>»*»^*S £ ft 6 2p b ffo 5 0 

[0060] Ert;*^*^ i izmmz'-itzmmk it 

[0 0 6 1 ] ft*5, *»W«C JliXtf,- -O-tf >*fcf4^ 

JR»^f^ ^ U T wtttttRtTEJEE* <t o r ^^k ^ ^ 
[0 0 6 2] *as^tcj:ixfi, il^iMfflt^iw 
X\ ffii6T»<J: < iWfig^^^-Ct 5 : t ^ 
o-c*>sds. :tiiaot^f^-y h^sKy bras 

[0 0 6 3] 

inmm) SIT, «i««r*rfT*»W*r1E«cA«eft|c 
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[00 6 4] mmom&m d a*i50mi ztm 

t£#Lttri>b^ U >&T>^-£ A 1 0 0 k g, '< 
y$ Xf^r-^m? >k 6. 3 k gte£tfffi$£~ 

■y>ryH3. 7kg«r«#Lfco ^ OjRlcBiJi::58«3'< 
yu h 6 8 . 7kgtrl00!ly h/K7)fcfczk(;:, fflK^- 
& 1 9 k g £3 0 ]) y h/uco^lw. 2 
7. 5kg &AffiR6 y y h/U^r^D^fc^7K3 0 y 3/ h 

Tit. 3IS«#2 0Rft%'>^^i8iSl4. 2k 
g*5j:tftfiR# V **0. 2 9 k g£ 1 5 y y h/K7)*fc 

bnfcftMSS 5 mmORttttl-StSL, 4 6 0tt 

o 12, Bi .1. 2, Fe K Co 5 , N i 
1 X W 0. 5, Si Is K 0.0 6-efcofc 0 
[0 0 6 5] (ttflC0Kig« 2 ) MtK 5 0 y . y h/u£flP 

IRL WiW^ y yrySry^^^A 1 o o k 
g , A7^^f^ry^^i2. 7k g *5«t 

tM ^/^v^ggT y^e^^A 2 7. 6kg £r^D • M 
mZ^t^o wCOfStC. SiJ(Cffi^2 0. 5kg*5<fctfH 
KfkT^^Vl- 4kg^7K5 0^7h/MCttl 
fcf&^D*:/^ MIC, KO^iCWMSmmCOv' 

tt«fi)c»Srffi*lcfe»$-fryi:a, 4 0 0 , C-C6«fB«* 

fc 0 Rtt«<75*/HlljS(*, Mo 1 2, v 5. 0, w 

1.0, Cu 1. 8. Sb 0. 2T'fcot 0 

[0066] 1 ) in 1 [Z7jk-r&<g&.Rfe&&m 

[0 0 6 7] l*WgJEfOft$^3. 5m, P^^2 
5. Omm. M2 9. OmmOi^i^f 9 0 0 

<Ofi&Ji, 40 0 0mmOP3«S*-Cifel5, RJCfttW 

[0 0 6 8] *Kfl?tf 3 Citt&SUSftl 1 (OKl6*«E 1 5 
2 0c c£**Lfc.- -Jfs mffl&fe#*t LT, Zfv 
t°u>7. 0^fi%, ^12. 6^4%, tMK^I 
0. 0 81%, i»W^45^IStt^ 7 0. 

#*o»ttB*|SHi, 3. OS? (STPM) £:L, RJ& 

^^A5 0ft%, I«*th!l?A5 0M%«r« 
fflLfco 0E*MK», 1 a*r^L-CfTV\ fltK 

£?{C, Ep<bMM2 5 OmmWfflPj'J^t^U, ^^o^g- 
B|qM(ctt3p*9*^IBI«0 2 0%wHPi, Hfjpg/gfi 

tt, fltKWVl 1 a ^b»"*R7 a , 7b*S:t6tTLt 



ttP12^bMl:»0fflL, B*L*tM»2fc*»TVfr 

[0069] 4*5, ?ftaia<nj»ttt?aa (t i ) 

?ag (T2) I*, »»«K3 0(OSBflt»fflP 3 

[0 0 7 0] RJtrafi (T 3) li, K«?«^ Oj»8t#«S 
««ttW»rt^lRM6«ai*«4: 18 0' <D&B«wKB£ 

n^taffw-cM^L, 3 2 o'cjcwwufc. H6ioTt 

<fc5lc, KJCScoAPSRttWffrttaS^**: 1 8° 

[0 0 7 1 ] (j|fli«2) ftSlffllRji (T 1) <tR/E§§ 
->3i/HC#A$n6fR«ttOfafi (T2) <hOiaS^£ 

[0 0 7 2] (H2S0U3) l*^f<7)f^^6m, 
f^i25. Omm, M2 9. 0 mmO«WKK<ORjSW 

[0 0 7 3] R«?*^*i*W»«S«ti LtlteWil^J 1 
<7>&feg£ 1 5 2 0 c c U ^<7)±lcRi&#*#£]ffl 

£ LT5mm^(7)^f77y^2 5 0ml £r*«L, 

t°u>7. o^s%, iii2. 6^s%, tK^i 

0. Oft%, I^P>4 5^I4^7 0. 

3. o» (stpm) -c«*u &fc&<ommigmm 

^^b^-^at^RjcpSgv-^/Hc^A^^SJ: 
4 J f^l ; ^^±T60^H- : etbiC^^^Ri2 5 Omm^P 
^JSrflWcU ^o#BBP2?iJ^»i5p*&«t"^|yiW0 2 0%<o 
HP«, MPfi/iai*)«<^ffl[* s 5'-8S:*-rsBBP*:5 

o«K*tfe. «iatt*iB»*^±T^*n-e*utc*5v^ 

AP^b«»SSBtc«»$-frfco 

[0 0 7 4] 4*5, ?&aiao}ft8tB« (T 1 ) tt&IKzS 
AP3 2T^iJ^L, &fc&is*McmA£tlZf&mk<n 
ras (T2) fi, *»Sgfi3 0COj»«#fflP 3 4-C9JS: 

[0 0 7 5] RISQUE (T 3) R1S»— OjRjK^ft 
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titiimftvmmL. i^3 2ot:, '&&3 o ox:^m 

2 <CtjH\ 

[0076] mi&M4) %>%\mmm (td <ts/t§§ 

i o oX:t iv ^ffl^<tSiS^^co^fitfc;^ 

[0077] (it»^j i ) ^mmmm (t i ) t 
i/*ju\cm^zftz?&mk<Di&m <T2) k<nnm^& 

1 3<C<bU ^ffi^^R^Si^^MSit^ 1 

mmizmtLnmmi k^\m<omB\z^-xw\mLft 0 

[0 0 7 8] (ttm&\2) #iWmf&!& (Tl) k&fc^ 
is^Mz?£A£tiZ>mmk<DU& (T2) <t<7)i&Sil£: 

i eottt, ftmmmmkfcfc&ftmm(nm.m)t$: 

0. 9icf^^^^li^WJi ^(53i(at^Ji t 

^^^^ i ic^-r 0 

[0079] 3 ) ^mmm^mAmm^mmm 



mm i kmm^mtLmmmi kmm<r>^iz^^xm\ 

[0 0 8 0] 4) ^^ct^m^ic^tt^^^ 

ffl^H^ (td kRfc&is^'HcmAZtxzmmkom 

S (T2) £i 3ti:U lfoWmmi6tkELfc®ftmm<r> 
StftJfc&ll. 5lC«^fc£iL^|«fc«3 fc[S]««cLr 
3lJ&#J 3 £ |5j«Jc«kff L3£ffi0»J 3 £ ig«co*g B ICOt >T 

[oo8i] (jt«W5> m»\as»^mmnMit (t 

l) tRP&«8->*^(cWA$tt-6SR«tfc^®a (T2) 

£ 1 6 ot^ u ftmmt&mk&fc&ftmmv>ffi&tt& 

[0 0 8 2] (ttlkfl 6 ) JftSlfflJ»««A«3f ^rf»flt« 
[0 0 8 3] 
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**: 8^ffl3fC£P*5ft&££tt5&& 

[0 0 8 5] msk) 

(i) mmmix'te, R/c«KWAbfc#»«o»j«s 

[0 0 8 6] ZCVm&JT'&J— I- <t 9 , 
»MI43 8 2. 8=0, *i£«Ji3 6 9. 

■*r<7>Hfii 3. l'CKittfco r*uc*tL-c\ 

[0 0 8 7] (2) R*S»<cWALfc»ai«<0«MIE*i: 

«ti:Kje*rtJRao**ltS:l 1. 5%tLtt, 
RjcEa*t#*36«l-*3ttsa«i:W*i, ±Ri'. 8 

y h^TK^y h<7)*ii5tttt3 8 3. *ffiHfftt 3 7 

8. 2 C C-C&9, ^C0Mii5. 2tt'fco/: s 

[0088] (3) Kes»t£m*Liz.xm&<omiit*b 

«fcRJS»*a>JSasi 5 0 < C«:±lHlS»'&(-t±. Jt«« 

9, 3. 9r(7)^®ji{i^^Lfc 0 :^W^-l:J; 

3 7 4. 5tT*»), ^'«tt7. 8tT^oyc 0 



[0089] (4) ±e (i) - (3) tmwwmfa 

[0 0 9 0] 

*¥Lfctfc«-*\ *«*Rl6***e>flM«36S»DaStt6« 

(10 a) i:M$tl»l (10 b) **>«**S«* 
SrRjeS^/H^^WA-C***:*, *y h^^Ky MU 
[m®^ffi*^lft^] 

[ii] *»W^***«IWbRJ4:^*ffli-6RJ«i: 
[[212] tt, «tt»*JcKltfcWPSr*-f«ffiia'Cfc 

[ni3] **wos«»*BBe{kRie«-«ffli-s«io 

ffi*(DRJCS6dO«tl»«:^i _ Wfffilil"C*>So 
[i4] fi, ±»f «i #^#liiffl»f wElt^t 

[us] tt, *»wo«ftt«»»bR«;«ci!([ffli-stew 

IB«coRlCiS«co«BSSr^*rWr©ia-C*>5o 
[H6] fi x *55M-cfflv>6tL5Rlt»oAn«tt* 

So 

[W^tt^l 

1 : RlCSi^^/U, 2 : BK»^f^«c«P, 3 : R(5*. 
4 : *«E, 5:*ric^4*ttJP, 6 a : TSf 1^, 6 
b : iSSSS. 7a. 7b, 7c: 10:^ 
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K. 1 1 a, 11b :m&mv* 1 2 

P, 13: mmWmtfv K l 4 : 15,1 
6 : # *»tttffl y */K 1 7 : J X/U 3 0 : tHItXflK* 



3 1 : ffaiiiD, 3 2 : 3 3 : 

3 4 : JRtt#ain, 3 6 : #*#fflffliMF. 3 7 : (KO 
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